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Our Mission 

The mission of the Prairie Climate Centre follows three strategic goals: 

 Climate Data and Research – data and research that address critical knowledge 

gaps, facilitate adaptation planning, and generate solutions across the Prairie Provinces.  

 

 Communication and Outreach – deploying video, mapping and other multi-

media tools to mobilize knowledge tailored to the needs of different stakeholder groups. 

 

 Planning and Development – Leading adaptation at local, regional and national 

scales, ensuring a new generation of leaders, and long-term vitality of the Prairie Climate 

Centre through strategic partnerships and constant innovation 



Why ?   History 

 1950  Red River Flood 

 

 1997  Red River Flood  

 

 2011 Assiniboine River Flood  (and Drought)  

•  “geopolitically destabilizing” 

 





2011 “Weather Whiplash” 



Needs Identified  

climate impact information translation for 
risk management 



 

Job #1 

Prairie Climate Centre 

Prairie Climate Atlas 
Visualizing Climate Change Projections for the 

Canadian Prairie Provinces 

 



Interactive Atlas 

2047: 20 Globally = 3.40 in Prairies 

Spatial Documentary Video 



Outline 

 
o We use data from 12 downscaled global climate models  to produce 

ensemble (average) projected conditions for the region 
 
o Downscaled data was produced by the Pacific Climate Impacts Consortium 

(PCIC) in Victoria, BC 
 

o For any location/area in the Prairie Provinces (e.g., town, RM, crop district) 
we can provide a detailed summary of the projected climate changes 
 

o Projections using two Carbon Emissions Scenarios are used to represent 
the uncertainty associated with future concentrations of greenhouse gases 

 
o Projections are shown for two future time periods: near future (2021-2050) 

and far future (2051-2080).  Changes often shown relative to 1981-2010 
baseline period (modeled). 



Projections Summary 

        Recent Past           Near Future              Far Future 
        (1981-2010)         (2021-2050)              (2051-2080) 
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Range within 
Current Climate 

Range within 
High Carbon 
Projections 
(RCP8.5) 

Range within 
Low Carbon 
Projections 
(RCP4.5) 

o Climate projections were extracted from: 
o 12 Global Climate Models, each using  
o 2 Carbon Emissions Scenarios (RCP4.5 and RCP8.5) 



Tailor-made Reports 

We can generate 
reports for any shape-
file area. 



Tailor-made Reports 



Days -30° 

or Colder 



Shifting Extremes 
Change in the Number of Very Cold Days 

1981-2010 Annual number of days ≤ -30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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High Carbon 

 

Low Carbon 
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This is the type of 

image that will be 

on our website. 

Draped over 

scalable Google 

Earth images. 

Major centres will 

be clickable, to 

obtain data details. 

 

 

 



Shifting Extremes 
Change in the Number of Very Cold Days 

2021-2050 Annual number of days ≤ -30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Five different versions 

of maps for each 

variable will be 

presented: 

1981-2010 

2021-2050 (RCP4.5) 

2021-2050 (RCP8.5) 

2051-2080 (RCP4.5) 

2051-2080 (RCP8.5) 

 



Shifting Extremes 
Change in the Number of Very Cold Days 

2021-2050 Annual number of days ≤ -30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Shifting Extremes 
Change in the Number of Very Cold Days 

2051-2080 Annual number of days ≤ -30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Shifting Extremes 
Change in the Number of Very Cold Days 

2051-2080 Annual number of days ≤ -30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Days +30° 

or Warmer 



Shifting Extremes  
Change in the Number of Very Hot Days 
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High Carbon 

 

Low Carbon 
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1981-2010 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 



Shifting Extremes 
Change in the Number of Very Hot Days 
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2021-2050 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 



Shifting Extremes 
Change in the Number of Very Hot Days 
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2021-2050 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 



Shifting Extremes 
Change in the Number of Very Hot Days 

    0           4         8         12       16        20        24       28      32        36       40        44       48+        

2051-2080 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Shifting Extremes 
Change in the Number of Very Hot Days 

    0           4         8         12       16        20        24       28      32        36       40        44       48+        

2051-2080 Annual number of days ≥ 30 °C 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Frost-Free 

Period 



Frost-Free Period  
A Much Longer Growing Season 

     60        70       80       90      100     110    120      130    140     150     160     170     180+ 

1981-2010 Length of the Frost-Free Period (days) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Frost-Free Period  
A Much Longer Growing Season 

2021-2050 Length of the Frost-Free Period (days) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Frost-Free Period  
A Much Longer Growing Season 

2021-2050 Length of the Frost-Free Period (days) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Frost-Free Period  
A Much Longer Growing Season 

2051-2080 Length of the Frost-Free Period (days) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Frost-Free Period  
A Much Longer Growing Season 

2051-2080 Length of the Frost-Free Period (days) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Low Carbon 
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Spring 

Precipitation 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

     50         60          70          80           90        100       110        120       130        140       150+   

1981-2010  Total Spring Precipitation (mm) 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 

    Recent Past       Near Future      Far Future 

High Carbon 

 

Low Carbon 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2021-2050  Total Spring Precipitation (mm) 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2021-2050  Total Spring Precipitation (mm) 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2051-2080  Total Spring Precipitation (mm) 



Prairie Precipitation  
Projected Changes in Total Spring Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2051-2080  Total Spring Precipitation (mm) 



Summer 

Precipitation 



Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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1981-2010  Total Summer Precipitation (mm) 



Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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Low Carbon 
2021-2050  Total Summer Precipitation (mm) 
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Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2021-2050  Total Summer Precipitation (mm) 
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Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2051-2080  Total Summer Precipitation (mm) 
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Prairie Precipitation  
Projected Changes in Total Summer Precipitation 

Data Source: Pacific Climate Impacts Consortium (PCIC), University of Victoria, (2014). 

Statistically Downscaled Climate  Scenarios. Downloaded from pacificclimate.org. 
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2051-2080 ΔPPT: RCP8.5 
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An Example of 

Climate 

Analogues 



Winnipeg 
Winter Climate Analogues 

AdaptWest data was 
used to identify 
whose climates we 
will have in the 
future, using 
seasonal 
temperature and 
precipitation 
projections. 

      2020s      2050s     2080s 

High Carbon 

 

Low Carbon 

Summer 

Winter 



Winnipeg 
Winter Climate Analogues 

Similarity index: 
 
• Mean temperature 

within 1 ° C 
• Total precipitation 

within 20% 

      2020s      2050s     2080s 

High Carbon 

 

Low Carbon 

Summer 

Winter 



Winnipeg 
Winter Climate Analogues 
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Winnipeg 
Summer Climate Analogues 
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Winnipeg 
Summer Climate Analogues 
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Winnipeg 
Summer Climate Analogues 
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Summer 
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Implications 

• Shifting seasons 
• Shorter, warmer winters 
• Longer, hotter summers 
• More precipitation in winter, spring, fall 
• Less precipitation in summer 
• More intense precipitation events 
• More severe weather 
• More heat waves 
• A less stable climate 

 
 



Risks 

• Floods and droughts 
• Water resource management 
• Human health 
• Crop failure 
• Invasive species 
• Forest fires 
• Winter roads 
• Infrastructure and building codes 
• Disaster management and response 
• Summer energy demand 

 
 



Benefits 

• Longer growing season 
• New crop varieties 
• Lower winter heating costs 
• Fewer extreme cold events 
 

 
 
 
 



 

Job #2 

Prairie Climate Centre 

Strategic Plan Development 

 



Strategic Plan Components 

• Extensive Consultations with 
Government, NGO and Government 
stakeholders 

 
• External Review of other Climate Centres 
 
• SWOT analysis 
 



Strategic Plan Insights 

• Centres to emulate: 
 

• British Columbia:  Pacific Institute for 
Climate Solutions (PICS) 

 
• Germany: Potsdam Institute for Climate 

Impacts Research 
 
• Quebec:  Ouranos 



Strategic Plan Insights 

• Unique Niche:   
Synergies between Mitigation and 
Adaptation 

• Priority Sectors: 
• Agriculture 
• Water 
• Health 
• Emergency Measures (Risk Assessment) 
• Aboriginal and Northern Affairs 



 

Job #3 

Prairie Climate Centre 

focus area: agriculture and water 

 



Applications for Discussion  
 

• Stochastic Yield modelling 
 

• Extreme events and thresholds, 
crop choice, breeding, spatial 
systems 
 

• Agricultural water management 
 



Stochastic Yield Modelling 



Benefits 



Stochastic Yield Modelling 

• Strong response to CO2 fertilization 
• “yield increase could be overestimated because crop models did not 

often simulate the effects of heat stress properly.” 
• Deryng et al. (2014) projected a wheat yield decrease in Canada because 

of the projected heat stress under future warmer climates. 
• assumption that heat and drought resistant cultivars will be developed 

 
 
 



extreme events and thresholds 



extreme events and thresholds 

Walthall CL (2012) Climate change and agriculture in the United States: 
 Effects and adaptation. USDA Technical Bulletin 1935:1–186 



implications 

Opportunities: 
 

• Full update of suitability analysis with  PCIC 12 
model ensemble 

• Full update of yield analysis with multiple cultivars 
and “designed cultivars” – DSSAT modelling 

• For discussion:  use  of derived extreme indices for 
crop breeding objectives 
 

 
 



Agricultural Water Management 



Agricultural Water Management 



Agricultural Water Management 

Green Infrastructure: Investment case for water harvesting under climate change 



Biorefinery 

Agriculture 

BMPs 
Agriculture  

Biomass 

Riparian   

Biomass 

Aquatic   

Biomass 

Restored 

Wetlands 

Thriving 

Rural  

Economies 

Nutrients diverted from  

watershed to biorefinery 

Water storage 

Biodiversity 

Recreation 
Water storage 

Food Provision 

Drought Mitigation 

Flood Protection 

Cultural 

Reduced 

Nutrients 



Deep Adaptation:  
meso-scale climate cooling 



 

Job #4 

Prairie Climate Centre 

adaptation policy 

 



Adaptation as Enterprise Risk Management 

• Adaptation tools, processes and best-practices amount to ad 
hoc extra work for practitioners unless adaptation is fully 
mainstreamed as core risk management expectation in 
central policy. 

 
• Dedicating the analytical and process effort to adaptation 

planning requires a “top-level pull”, the expectation from 
executive levels that climate risk management be conducted 
as a basic feature of departmental programming and 
budgeting.    

 
• Implication:  Involve Treasury Board, Department of Finance 

etc…  

 


